Radiative lifetimes have been measured for five triplet states of atomic oxygen. The oxygen atoms were generated by photodissociation of NO2 and the investigated states were populated through a two-step process involving a two-photon excitation to the lowest excited triplet state of even parity, 2p 3p 'P, followed by a one-photon excitation to the investigated state. A similar scheme is applicable to the study of excited states in many light atoms.
PACS numbers: 32.70.Fw, 32.80.Wr, 35.80. +s Stepwise laser excitation has proven to be a very efficient method of populating excited atomic states in order to perform accurate measurements of radiative lifetimes and small energy splittings. During the last ten years extensive measurements on Rydberg sequences in alkali-metal atoms, alkaline earths, and group-III elements have been performed in this way.
For many light atoms, however, the resonance lines are in the vacuum ultraviolet (vuv) region where tunable radiation of high intensity is hard to produce and where experimental techniques frequently are cumbersome. In the present measurements of lifetimes in triplet states of atomic oxygen a uv two-photon excitation followed by a visible one-photon excitation have been used to overcome this difficulty. Such a scheme can be used for many other light atoms such as H, C, N, P, S, and Cl. The strong uv radiation needed for the two-photon step can also be conveniently used for To simplify the adjustment a chromatic lens was used such that the second-step beam, which easily saturated the one-photon transition, had a considerably larger diameter than the first-step beam within the overlap region. The fluorescence light released after the stepwise excitation was imaged on the entrance slit of a monochromator or through an aperture in front of an interference filter. An EMI model 9816 QB photomultiplier tube with a rise time of 2 ns was used for detection.
In the measurements the wavelength of the first dye laser was set by observation of the emission at 845 nm as indicated in Fig. 2 . The wavelength of the second dye laser was set by observation of the decrease in emission at 845 nm when the second laser was tuned to the transitions to the S and 3D levels. Observation of the fluorescence induced by the second laser turned out to be less advantageous, since several transitions simultaneously resonant in both the first and the second step were found in NO2 in the wavelength regions used. The laser-pulse power of the second laser was then reduced to the lower limit of saturation ( « 1 p, J) and the detection wavelength was changed to the one used for the second-step excitation since 
